Sequence Listing 



<110> Robert D. Klein 
Arnon Rosem 
Heidi S. Phillips 
Frederic J. cfte Sauvage 

<120> GFRalpha3 and i\s Uses 

<130> P1268R1 

<141> 1999-03-19 

<150> US 60/079,124 
<151> 1998-03-23 

<150> US 60/081,569 
<151> 1998-04-13 

<160> 25 

<210> 1 
<211> 387 
<212> DNA 

<213> Mus musculus 
<400> 1 

ctgatttgca gcctgtggtg ggagagaact 



— ipgcagcgcgc tacacagcaa cccggaacca 
n/*^ /tcccgtctgc tccagaagag gtcttagaag 



7" 



atcctgagcg gctagttttc aaacctccct 

tcaggctgct cctccttagg actttgtggg 

tgatggtgat tagcggctca cctccagcgc 

cacccagagg ctaaggaatc agtcattccc 

caggctaagg gttctgaggt gactgagaaa 

<210> 2 

<211> 353 

<212> DNA 

<213> Mus musculus 



cgccagcctg tggaagaaga 50 
accaggcatt ccgcagcaca 100 
tgagggc\gt gacccttccg 150 
tgcccctgat tccttctggc 200 
tccagttttg\ccttctgttc 250 
ttcttcctgt tk:cccaggac 300 
tgttgccttc tcipaggaagg 350 
aatgttt 387 



1 



<400> 2 



cgcggcgccc 


agcgaggcag 


agcgctgtcg 


catcccgggc 


gtccacccgc 


50 


catggggctc 


tactggagcc 


cgcgacctcc 


actgctgatg 


atcctgctac 


100 


tggtgctgtc 


gttVtggctg 


ccacttggag 


caggaaactc 


ccttgccaca 


150 


gagaacaggt 


ttgtgraacag 


ctgtacccag 


gccagaaaga 


aatgcgaggc 


200 


taatcccgct 


tgcaaggctg 


cctaccagca 


cctgggctcc 


tgcacctcca 


250 


gttaagcagg 


ccgctgccct 


tagaggagtc 


tgccatgtct 


gcagactgcc 


300 


tagaggcagc 


agaacaacac 


aggaacagct 


ctctgataga 


ctgcaggtgc 


350 


cat 353 













<210> 3 

<211> 498 

<212> DNA 

<213> Mus musculus 

<400> 3 





aattcggaac 


gagggtgaag 


gagcttcgca 


agtcccaagg 


ccctttggaa 


50 




gtcgctgaag 


ctgccgtcag 


ccaatccaut 


ggactcgcag 


ccaaatttgt 


100 




catccactgt 


cacatccccc 


agtgggactc\ 


cgacaaatgt 


gaagaacagc 


150 


M 


tggaagagac 


catcaaaaac 


tgcctgtctg 


oagcagagga 


caagaagctt 


200 




aaatccgtcg 


ccttcccacc 


gttccccagt 


ggciagaaact 


gcttccccaa 


250 




acagacggcc 


gcccaggtga 


ccctcaaggc 


catctcggct 


cacttcgacg 


300 




actcgagctc 


gtcctcgctg 


aagaatgtgt 


acttcctgct 


cttcgacagc 


350 




gagacatcgg 


catctacgtg 


caggagatgg 


ccaaactgga 


caccaagtag 


400 




ctctctccag 


tggcggcgaa 


ggaggaggat 


cggcgtgaca 


tcacaagagc 


450 




gggggtttta 


ttttttacaa 


ggattgcaga 


agggtgacgg 


dcgcatggg 498 



<210> 4 

<211> 1935 

<212> DNA 

<213> Mus musculus 



2 



• 



<400> 4 



gaatttggcc 


ctcgaggcca 


agaattcggc 


acgaggcgcg 


gcgcccagcg 


50 


caggcagagc 


\gctgtcgcat 


cccgggcgtc 


cacccgccat 


ggggctctcc 


100 


tggagcccgc 


gs^cctccact 


gctgatgatc 


ctgctactgg 


tgctgtcgtt 


150 


gtggctgcca 


cttgrgagcag 


gaaactccct 


tgccacagag 


aacaggtttg 


200 


tgaacagctg 


tacccWgcc 


agaaagaaat 


gcgaggctaa 


tcccgcttgc 


250 


aaggctgcct 


accagcacct 


gggctcctgc 


acctccagtt 


taagcaggcc 


300' 


gctgccctta 


gaggagtcttg 


ccatgtctgc 


agactgccta 


gaggcagcag 


350 


aacaactcag 


gaacagctct 


V:tgatagact 


gcaggtgcca 


tcggcgcatg 


400 


aagcaccaag 


ctacctgtct 


ggacatttat 


tggaccgttc 


accctgcccg 


450 


aagccttggt 


gactacgagt 


tggatrotctc 


accctatgaa 


gacacagtga 


500 


ccagcaaacc 


ctggaaaatg 


aatctD^agca 


agttgaacat 


gctcaaacca 


550 


gactcggacc 


tctgcctcaa 


atttgctktg 


ctgtgtactc 


ttcacgacaa 


600 


gtgtgaccgc 


ctgcgcaagg 


cctacgggg\ 


ggcatgctca 


gggatccgct 


650 


gccagcgcca 


cctctgccta 


gcccagctgc 


grctccttctt 


tgagaaggca 


700 


gcagagtccc 


acgctcaggg 


tctgctgctg 


t<jtccctgtg 


caccagaaga 


750 


tgcgggctgt 


ggggagcggc 


ggcgtaacac 


catagccccc 


agttgcgccc 


800 


tgccttctgt 


aacccccaat 


tgcctggatc 


tgcggagctt 


ctgccgtgcg 


850 


gaccctttgt 


gcagatcacg 


cctgatggac 


ttccagaccc 


actgtcatcc 


900 


tatggacatc 


cttgggactt 


gtgcaactga 


gcagtccaga. 


tgtctgcggg 


950 


catacctggg 


gctgattggg 


actgccatga 


ccccaaactt 


qatcagcaag 


1000 


gtcaacacta 


ctgttgcctt 


aagctgcacc 


tgccgaggca 


gcWgcaacct 


1050 


acaggacgag 


tgtgaacagc 


tggaaaggtc 


cttctcccag 


aacqectgcc 


1100 


tcgtggaggc 


cattgcagct 


aagatgcgtt 


tccacagaca 


gctctVctcc 


1150 


caggactggg 


cagactctac 


tttttcagtg 


gtgcagcagc 


agaaca&caa 


1200 
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ccctgctcug agactgcagc ccaggctacc cattctttct 

ttcccttgaft tctgctgcag accctctggt agctgggctt 

ctttgtcctc V ccaccacac ccagactgat ttgcagcctg 

gaactcgcca g^ctgtggaa gaagacgcag cgtgctacac 

aaccaaccag gca^ttccgca gcacatcccg tctgctccag 

agaagtgagg gctgctaaccc ttccgatcct gagcggctag 

tcccttgccc ctgcttcVtt etggctcagg ctgctcctcc 

gtgggtccag ttttgccttfc tgttctgatg gtgattagcg 

agcgcttctt cctgtttccc Vggaccaccc agaggctaag 

ttccctgttg ccttctccag gaVggcaggc taagggttct 

agaaaaatgt ttcctttgtg tgga^ggctg gtgctccagc 

ctctgaatgg aagataaaaa cctgctiigtg tcttgactgc 

aatcctgaac atttgggcat gaagagctaa agtctttggg 

ctcctattac tgtccccaaa ttcccctagtXcccttgggtc 

attttgactt aaaaaaaaaa aaaaaaaaaa a\aaa 193 5 

<210> 5 
<211> 622 
<212> PRT 

<213> Mus musculus 
<400> 5 

Glu Phe Gly Pro Arg Gly Gin Glu Phe Gly Thi 
15 10 

Gin Arg Arg Gin Ser Ala Val Ala Ser Arg Ala 

20 25 

Gly Ala Leu Leu Glu Pro Ala Thr Ser Thr Ala 

35 40 

Thr Gly Ala Val Val Val Ala Ala Thr Trp Ser 

50 55 



ttctccatcc 1250 
cctcagggtc 13 00 
tggtgggaga 1350 
agcaacccgg 1400 
aagaggtctt 1450 
ttttcaaacc 1500 
1 1 agg_a c 1 1 1 1550 
gctcacctcc 1600 
gaatcagtca 1650 
gaggtgactg 1700 
ctccacgtcc 1750 
tc tgccaggc 1800 
tcttgtttaa 1850 
atgattaaac 1900 



Arg Arg Gly Ala 
15 

Thr Arg His 
30 

Asp \sp Pro Ala 
45 

Arg Ly^ Leu Pro 
60 



4 



I "si 

m 



Cys His Arg^ Glu Gin Val Cys Glu Gin Leu Tyr Pro Gly Gin Lys 

65 70 75 

Glu Met Arg (\ly Ser Arg Leu Gin Gly Cys Leu Pro Ala Pro Gly 

80 85 90 

Leu Leu His Lei^Gln Phe Lys Gin Ala Ala Ala Leu Arg Gly Val 

95 100 105 

Cys His Val Cys Af*g Leu Pro Arg Gly Ser Arg Thr Thr Gin Glu 

110V 115 120 

"Gin Leu Ser Asp- Arg -L&u- Gin- -Val Pro Ser Ala His Glu. Ala Pro. 

125 \ 130 " "135 

Ser Tyr Leu Ser Gly His Qeu Leu Asp Arg Ser Pro Cys Pro Lys 

140 \ 145 150 

Pro Trp Leu Arg Val Gly CysX^eu Thr Leu Arg His Ser Asp Gin 

155 ffb 160 165 

Gin Thr Leu Glu Lys Ser Gin Vak Glu His Ala Gin Thr Arg Leu 

170 \ 175 180 

Gly Pro Leu Pro Gin lie Cys Tyr AM Val Tyr Ser Ser Arg Gin 

185 \ 190 195 



Val Pro Pro Ala Gin Gly Leu Arg Gly &ly Met Leu Arg Asp Pro 

200 2B5 210 



Leu Pro Ala Pro Pro Leu Pro Ser Pro Ala\Ala Leu Leu Leu Glu 

215 220 \ 225 



Gly Ser Arg Val Pro Arg Ser Gly Ser Ala Ala Val Ser Leu Cys 

230 235 \ 240 

Thr Arg Arg Cys Gly Leu Trp Gly Ala Ala Ala His His Arg Pro 

245 250 \ 255 

Gin Leu Arg Pro Ala Phe Cys Asn Pro Gin Leu ProNGly Ser Ala 

260 265 \ 270 

Glu Leu Leu Pro Cys Gly Pro Phe Val Gin lie Thr Fr\ Asp Gly 

275 280 \ 285 



Leu Pro Asp Pro Leu Ser Ser Tyr Gly His Pro Trp Asp IJeu Cys 

290 295 \ 300 
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Asn Ala \ Val Gin Met Ser Ala Gly lie Pro Gly Ala Asp Trp Asp 
\ 305 310 315 



Cys His A\p Pro Lys Leu His Gin Gin Gly Gin His Tyr Cys Cys 

320 325 330 

Leu Lys Leu X^s Leu Pro Ar 9 Q l n Ar 9 Gin Pro Thr Gly Arg Val 

335 340 345 

Thr Ala Gly Lys^al Leu Leu Pro Glu Pro Leu Pro Arg Gly Gly 

iO 355 360 

His Cys Ser Asp Ala\Phe Pro Gin Thr Ala Leu Leu Pro Gly Leu 

365 \ 370 " 375 

Gly Arg Leu Tyr Phe Phe\Ser Gly Ala Ala Ala Glu Gin Gin Pro 

380 \ 385 390 



Cys Ser Glu Thr Ala Ala 

395 



.a Thr His Ser Phe Phe Leu His 
400 405 



Pro Ser Leu Asp Ser Ala Ala Asp Pro Leu Val Ala Gly Leu Pro 

410 \ 415 420 

Gin Gly Pro Leu Ser Ser Pro Pro Hds Pro Asp Phe Ala Ala Cys 

425 \ 430 435 

Gly Gly Arg Glu Leu Ala Ser Leu Trp \ys Lys Thr Gin Arg Ala 

440 4X5 450 

Thr Gin Gin Pro Gly Thr Asn Gin Ala Phe\A.rg Ser Thr Ser Arg 

455 460 \ 465 

Leu Leu Gin Lys Arg Ser Lys Gly Leu Pro Phe»Arg Ser Ala Ala 

470 475 \ 480 

Ser Phe Gin Thr Ser Leu Ala Pro Ala Ser Phe Tip Leu Arg Leu 

485 490 \ 495 

Leu Leu Leu Arg Thr Leu Trp Val Gin Phe Cys Leu jLeu Phe Trp 

500 505 \ 510 

Leu Ala Ala His Leu Gin Arg Phe Phe Leu Phe Pro Argv Thr Thr 

515 520 \ 525 



Gin Arg Leu Arg Asn Gin Ser Phe Pro Val Ala Phe Ser Arg Lys 

530 535 \ 540 



Ala Gly Gly Phe Gly Asp Glu Lys Cys Phe Leu Cys Val Glu Gly 
\ 545 550 555 



Trp Cys Ser Ser \eu His Val Pro Leu Asn Gly Arg Lys Pro Ala 

iO 565 570 

Gly Val Leu Thr Alav Leu Pro Gly Asn Pro Glu His Leu Gly Met 

575\ 580 585 

Lys Ser Ser Leu Trp Val Leu Phe Asn Ser Tyr Tyr Cys Pro Gin 

590 \ 595 600 

lie Pro Leu Val Pro Trp Val Met lie Lys His Phe Asp Leu Lys 

605 \ 610 ~ ~ 615 

Lys Lys Lys Lys Lys Lys Lys^ 

620 622 

:210> 6 
:211> 460 
:212> PRT 

:213> Homo sapiens 
:400> 6 

Met Phe Leu Ala Thr Leu Tyr Phe Ala keu Pro Leu Leu Asp Leu 

15 \p 15 

Leu Leu Ser Ala Glu Val Ser Gly Gly Asp\Arg Leu Asp Cys Val 

20 25 \ 30 

Lys Ala Ser Asp Gin Cys Leu Lys Glu Gin SeV Cys Ser Thr Lys 

35 40 \ 45 

Tyr Arg Thr Leu Arg Gin Cys Val Ala Gly Lys gYu Thr Asn Phe 

50 55 \ 60 

Ser Leu Ala Ser Gly Leu Glu Ala Lys Asp Glu Cys Vrg Ser Ala 

65 70 \ 75 

Met Glu Ala Leu Lys Gin Lys Ser Leu Tyr Asn Cys Arta Cys Lys 

80 85 A 90 

Arg Gly Met Lys Lys Glu Lys Asn Cys Leu Arg lie Tyr Trp Ser 

95 100 \ 105 



Met Tyr Gin Ser Leu Gin Gly Asn Asp Leu Leu Glu Asp Ser Pro 

110 115 \120 



Tyr Glu Pro 
Pro Phe Il\ 
Asp Ala Ala 
Arg Ser Ala 
Val Cys Asn 
Asp Lys Val 
Cys Arg Asp 
Pro Val Cys 
Leu Gin Asp 
Ala Asp Phe 
Ser Cys Leu 
Gly Leu lie 



Val Asn Ser Arg Leu Ser Asp lie Phe Arg Val Val 

125 130 135 

Ser Val Glu His lie Pro Lys Gly Asn Asn Cys Leu 

140 145 150 

Ala Cys Asn Leu Asp Asp lie Cys Lys Lys Tyr 

155 160 165 

Ty\ lie Thr Pro Cys Thr Thr Ser Val Ser Asn Asp 

L 170 175 180 

Arg A\a Lys Cys His Lys Ala Leu Arg Gin Phe Phe 

18% 190 ------ 195 

Pro Ala Ws His Ser Tyr Gly Met Leu Phe Cys Ser 

200 \ 205 210 

lie Ala Cys^Vfihr Glu Arg Arg Arg Gin Thr lie Val 

215 220 225 

Ser Tyr Glu Glii Arg Glu Lys Pro Asn Cys Leu Asn 

230 \ 235 240 

Ser Cys Lys Thr A^n Tyr lie Cys Arg Ser Arg Leu 

245 \ 250 255 

Phe Thr Asn Cys Gin Pro Glu Ser Arg Ser Val Ser 

260 \ 265 270 

Lys Glu Asn Tyr Ala Asp ^Cys Leu Leu Ala Tyr Ser 

275 280 285 

Gly Thr Val Met Thr Pro Asri Tyr lie Asp Ser Ser 

290 295\ 300 



Ser Leu Ser 
Asp Leu Glu 
Thr Cys Leu 
Val Thr Val 



Val Ala Pro Trp Cys Asp Cys S&x Asn Ser Gly Asn 
305 310 \ 315 

Glu Cys Leu Lys Phe Leu Asn Phe \he Lys Asp Asn 
320 325 \ 330 

Lys Asn Ala lie Gin Ala Phe Gly Asn\Gly Ser Asp 
335 340 \ 345 

Trp Gin Pro Ala Phe Pro Val Gin Thr Thr Thr Ala 
350 355 \ 360 
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Thr Thr Tftr Thr Ala Leu Arg Val Lys Asn Lys Pro Leu Gly Pro 
\ 365 370 375 



Ala Gly Ser\Glu Asn Glu lie Pro Thr His Val Leu Pro Pro Cys 

380 385 390 

Ala Asn Leu Gl\i Ala Gin Lys Leu Lys Ser Asn Val Ser Gly Asn 

395 400 405 

Thr His Leu Cys \le Ser Asn Gly Asn Tyr Glu Lys Glu Gly Leu 

.0 415 420 

Gly Ala Ser Ser His\ lie Thr Thr Lys Ser Met Ala Ala Pro Pro 

425 \ 430 435" 

Ser Cys Gly Leu Ser Pro Leu Leu Val Leu Val Val Thr Ala Leu 

440 \ 445 450 

Ser Thr Leu Leu Ser Leu Tfor Glu Thr Ser 

455 \ . 460 

<210> 7 
<211> 464 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met lie Leu Ala Asn Val Phe Phe Leai Phe Phe Phe Leu Asp Glu 
1 5 \ 10 15 

Thr Leu Arg Ser Leu Ala Ser Pro Ser Ser Leu Gin Asp Pro Glu 

20 !25 30 

Leu His Gly Trp Arg Pro Pro Val Asp Cys\Val Arg Ala Asn Glu 

35 40 \ 45 

Leu Cys Ala Ala Glu Ser Asn Cys Ser Ser Arta Tyr Arg Thr Leu 

50 55 \ 60 

Arg Gin Cys Leu Ala Gly Arg Asp Arg Asn Thr Kfet Leu Ala Asn 

65 70 \ 75 

Lys Glu Cys Gin Ala Ala Leu Glu Val Leu Gin Glu\Ser Pro Leu 

80 85 \ 90 



Tyr Asp Cys Arg Cys Lys Arg Gly Met Lys Lys Glu Lqu Gin Cys 

95 100 \ 105 



Leu Gin lie Tyr Trp Ser lie His Leu Gly Leu Thr Glu Gly Glu 
\ 110 115 120 



Glu Phe Tyir Glu Ala Ser Pro Tyr Glu Pro Val Thr Ser Arg Leu 
\ 125 130 135 

Ser Asp lie Phe Arg Leu Ala Ser lie Phe Ser Gly Thr Gly Ala 
\ 140 145 150 

Asp Pro Val Val\Ser Ala Lys Ser Asn His Cys Leu Asp Ala Ala 

\55 160 165 

Lys Ala Cys Asn LeV Asn Asp Asn Cys Lys Lys Leu Arg Ser Ser 

17o\ 175 180 

Tyr lie Ser lie Cys Aten Arg Glu lie Ser Pro Thr Glu Arg Cys 

185 \ 190 195 

Asn Arg Arg Lys Cys Hisfeys Ala Leu Arg Gin Phe Phe Asp Arg 

200 205 210 

Val Pro Ser Glu Tyr Thr Tyr\ Arg Met Leu Phe Cys Ser Cys Gin 

215 \ 220 225 

Asp Gin Ala Cys Ala Glu Arg Arto Arg Gin Thr lie Leu Pro Ser 

230 ~\ 235 240 

Cys Ser Tyr Glu Asp Lys Glu Lys p\o Asn Cys Leu Asp Leu Arg 

245 \ 250 255 

Gly Val Cys Arg Thr Asp His Leu Cys Arg Ser Arg Leu Ala Asp 

2 60 26,5 270 

Phe His Ala Asn Cys Arg Ala Ser Tyr GlnVrhr Val Thr Ser Cys 

275 280 \ 285 

Pro Ala Asp Asn Tyr Gin Ala Cys Leu Gly SeV Tyr Ala Gly Met 

290 295 \ 300 

lie Gly Phe Asp Met Thr Pro Asn Tyr Val Asp S\er Ser Pro Thr 

305 310 \ 315 

Gly lie Val Val Ser Pro Trp Cys Ser Cys Arg GlyXser Gly Asn 

320 325 \ 330 



Met Glu Glu Glu Cys Glu Lys Phe Leu Arg Asp Phe ThV Glu Asn 

335 340 \ 345 
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Pro Cys Leu Arg Asn Ala lie Gin Ala Phe Gly Asn Gly Thr Asp 
\ 350 355 360 



Val Asn \al Ser Pro Lys Gly Pro Ser Phe Gin Ala Thr Gin Ala 

365 370 375 

Pro Arg Val\Glu Lys Thr Pro Ser Leu Pro Asp Asp Leu Ser Asp 

380 385 390 

Ser Thr Ser Le\ Gly Thr Ser Val lie Thr Thr Cys Thr Ser Val 

195 400 405 

Gin Glu" Gin Gly Leu Lys Ala Asn- Asn Ser Lys Glu Leu Ser Met 

410\ 415 ^ 420" 



Cys Phe Thr Glu Leu 

425 



Thr Asn lie lie Pro Gly Ser Asn Lys 
430 435 



Val lie Lys Pro Asn Ser #5ry Pro Ser Arg Ala Arg Pro Ser Ala 

440 445 450 

Ala Leu Thr Val Leu Ser Val Deu Met Leu Lys Leu Ala Leu 

455 \ 460 464 

<210> 8 
<211> 468 
<212> PRT 

<213> Rattus norvegicus 
<400> 8 

Met Phe Leu Ala Thr Leu Tyr Phe Ala Le\i Pro Leu Leu Asp Leu 
15 10\ 15 

Leu Met Ser Ala Glu Val Ser Gly Gly Asp AVg Leu Asp Cys Val 

20 25 \ 30 

Lys Ala Ser Asp Gin Cys Leu Lys Glu Gin Ser &ys Ser Thr Lys 

35 40 \ 45 

Tyr Arg Thr Leu Arg Gin Cys Val Ala Gly Lys Glu\Thr Asn Phe 

50 55 \ 60 

Ser Leu Thr Ser Gly Leu Glu Ala Lys Asp Glu Cys ASg Ser Ala 

65 70 \ 75 



Met Glu Ala Leu Lys Gin Lys Ser Leu Tyr Asn Cys Arg >Cys Lys 

80 85 \ 90 
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Arg Gly \let Lys Lys Glu Lys Asn Cys Leu Arg lie Tyr Trp Ser 

95 100 105 

Met Tyr Gl^ Ser Leu Gin Gly Asn Asp Leu Leu Glu Asp Ser Pro 

110 115 120 

Tyr Glu Pro Vial Asn Ser Arg Leu Ser Asp lie Phe Arg Ala Val 

125 130 135 

Pro Phe lie Ser Vsp Val Phe Gin Gin Val Glu His lie Ser Lys 

145 150 

Gly Asn Asn Cys LeuVAsp Ala -Ala Lys Ala. Cys Asn Leu Asp Asp 

155\ 160 - - - -,_ - i65 

Thr Cys Lys Lys Tyr Ara Ser Ala Tyr lie Thr Pro Cys Thr Thr 

170 \ „ 175 180 

Ser Met Ser Asn Glu Val Asn Arg Arg Lys Cys His Lys Ala 

185 \ 190 195 



Leu Arg Gin Phe Phe Asp Lys 

200 



^/al Pro Ala Lys His Ser Tyr Gly 
205 210 



Met Leu Phe Cys Ser Cys Arg Asp\ lie Ala Cys Thr Glu Arg Arg 

215 \ 220 225 

Arg Gin Thr lie Val Pro Val Cys SeV Tyr Glu Glu Arg Glu Arg 

230 \235 240 

Pro Asn Cys Leu Ser Leu Gin Asp Ser c\s Lys Thr Asn Tyr lie 

245 25(S 255 

Cys Arg Ser Arg Leu Ala Asp Phe Phe Thr Asn Cys Gin Pro Glu 

260 265 \ 270 

Ser Arg Ser Val Ser Asn Cys Leu Lys Glu AsnYTyr Ala Asp Cys 

275 280 \ 285 



Leu Leu Ala Tyr Ser Gly Leu lie Gly Thr Val 

290 295 



Thr Pro Asn 
300 



Tyr Val Asp Ser Ser Ser Leu Ser Val Ala Pro Trp Gys Asp Cys 

305 310 \ 315 



Ser Asn Ser Gly Asn Asp Leu Glu Asp Cys Leu Lys Phe\Leu Asn 

320 325 \ 330 
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Phe Phe Lys Asp Asn Thr Cys Leu Lys Asn Ala lie Gin Ala Phe 

335 340 345 

Gly Asn \ly Ser Asp Val Thr Met Trp Gin Pro Ala Pro Pro Val 

350 355 360 

Gin Thr Thr\rhr Ala Thr Thr Thr Thr Ala Phe Arg Val Lys Asn 

365 370 375 

Lys Pro Leu Gly\Pro Ala Gly Ser Glu Asn Glu lie Pro Thr His 

580 385 390 

Val Leu Pro Pro Cys^Ala Asn Leu Gin Ala Gin Lys Leu Lys Ser 

395 \ 400 " "405 

Asn Val Ser Gly Ser ThV His Leu Cys Leu Ser Asp Ser Asp Phe 

410 \ 415 420 



Gly Lys Asp Gly Leu Ala 

425 



□.a Ser Ser His lie Thr Thr Lys 
430 435 



Ser Met Ala Ala Pro Pro Ser cVs Ser Leu Ser Ser Leu Pro Val 

440 \ 445 450 

Leu Met Leu Thr Ala Leu Ala Ala Deu Leu Ser Val Ser Leu Ala 

455 \ 460 465 

Glu Thr Ser 
468 

<210> 9 
<211> 464 
<212> PRT 

<213> Rattus Norvegicus 
<400> 9 

Met lie Leu Ala Asn Ala Phe Cys Leu Phe Phe Phe Leu Asp Glu 
1 5 10 \ 15 

Thr Leu Arg Ser Leu Ala Ser Pro Ser Ser Leu GlnNGly Ser Glu 

20 25 \ 30 

Leu His Gly Trp Arg Pro Gin Val Asp Cys Val Arg Alk Asn Glu 

35 40 \ 45 

Leu Cys Ala Ala Glu Ser Asn Cys Ser Ser Arg Tyr Arg Thr Leu 

50 55 \ 60 
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Leu Ala Gly Arg Asp 
65 

Gin Ala Ala Leu Glu 
80 



Cys Lys Arg Gly 
95 



Leu Gin lie 
Glu Phe Tyr 
Ser Asp lie 
Asp Pro Ala 
Lys Ala Cys 
Tyr lie Ser 
Asn Arg Arg 
Val Pro Ser 
Asp Gin Ala 
Cys Ser Tyr 
Ser Leu Cys 
Phe His Ala 
Pro Ala Asp 



Tyr\Trp Ser lie His 
10 

Glu Al^. Ser Pro Tyr 
12! 

Phe Arg ii^u Ala Ser 
140 

Val Ser Thr Jfegs Ser 
155 



Arg Asn 
70 

Val Leu 
85 

Met Lys 
100 

Leu Gly 
115 

-Glu .Pro 
130 

lie Phe 
145 

Asn His 
160 



Asn Leu Asn 
170 

lie Cys Asn 
185 

Lys Cys His 
200 

Glu Tyr Thr 
215 

Cys Ala Glu 
230 

Glu Asp Lys 
245 

Arg Thr Asp 
260 

Asn Cys Arg 
275 

Asn Tyr Gin 
290 



Cys Lys 
175 



Thr Met 
Gin Glu 
Lys Glu 
Leu Thr 
Val Thr 
Ser Gly 
Cys Leu 
Lys Leu 



Asp\Asn 

175 

Arg Gl^i lie Ser Pro Thr 
\ 190 

Lys Ala l\u Arg Gin Phe 
Tyr Arg Met \eu Phe Cys 
Arg Arg Arg Gln\ Thr lie 
Glu Lys 
His Leu 



Arg Gln\ 
235 

Pro Asn 
250 



Ala Ser 



Ala Cys 



Cys Arg 
265 

Tyr Arg 
280 

Leu Gly 
295 



Leu Ala Asn 
75 

Ser Pro Leu 
90 

Leu Gin Cys 
105 

Glu Gly Glu 
120 

Ser Arg Leu 
135 

Thr Gly Thr 
150 

Asp Ala Ala 
165 

Arg Ser Ser 
180 

Glu Arg Cys 
195 

Phe Asp Arg 
210 

Ser Cys Gin 
225 

Leu Pro Ser 
240 

Asp Leu Arg 
255 

Leu Ala Asp 
270 



Thr lie 



Thr Ser Cys 
285 



Ser Tyr ^ 



.a Gly Met 
300 
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lie Gly Phe Asp Met Thr Pro Asn Tyr Val Asp Ser Asn Pro Thr 
\ 305 310 315 



Gly lie Va^. Val Ser Pro Trp Cys Asn Cys Arg Gly Ser Gly Asn 

320 325 330 

Met Glu Glu ^lu Cys Glu Lys Phe Leu Arg Asp Phe Thr Glu Asn 

335 340 345 

Pro Cys Leu ArgNAsn Ala lie Gin Ala Phe Gly Asn Gly Thr Asp 

H50 355 360 

Val Asn, Met Ser Pro* Lys Gly Pro Ser Leu Pro Ala Thr Gin Ala 

365\ ~ 370" " " 375 



Pro Arg Val Glu Lys 

380 



Pro Ser Leu Pro Asp Asp Leu Ser Asp 
385 390 



Ser Thr Ser Leu Gly Thr/sjfcr Val lie Thr Thr Cys Thr Ser lie 

395 ^\ 400 405 

Gin Glu Gin Gly Leu Lys Ala\ Asn Asn Ser Lys Glu Leu Ser Met 

410 \ 415 420 

Cys Phe Thr Glu Leu Thr Thr As\n lie Ser Pro Gly Ser Lys Lys 

425 \ 430 435 

Val lie Lys Leu Asn Ser Gly Ser l5er Arg Ala Arg Leu Ser Ala 

440 \ 445 450 

Ala Leu Thr Ala Leu Pro Leu Leu Met\ Leu Thr Leu Ala Leu 

455 M60 464 

<210> 10 
<211> 282 
<212> DNA 
<213> Artificial 

<220> 

<221> unknown 

<222> 7-8, 11, 13, 15, 17, 19, 78, 152-188 
<223> unknown base 

<400> 10 

gcgctgnntg ncngnangng ggggcgggag gtgccggtcg agVjgagcccc 50 



gctctcagag ctccagggga ggagcgangg gagcgcggag ccqggccgcc 100 
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tacagctc&c catggtgcgc 

gnnnnnnnnm nnnnnnnnnn 

cggagacccc Ncttcccacag 

ccaggaggaa go^ccaggct 

<210> 11 
<211> 20 
<212> DNA 
<213> Artificial 



cccctgaacc cgcgaccgct 
nnnnnnnnnn nnnnnnnngc 
aaagccgact catgaacagc 
gatcccacct gc 282 



gccgcccgta 150 
ctctcgcagc 200 
tgtctccagg 250 




<400> 11 
gcctctcgca gccggagac^p 

<210> 12 
<211> 21 
<212> DNA 
<213> Artificial 

<400> 12 
caggtgggat cagcctggca 

<210> 13 
<211> 41 
<212> DNA 
<213> Artificial 

<400> 13 
tctcgcagcc ggagaccccc 

<210> 14 
<211> 1792 
<212> DNA 
<213> Homo sapiens 

<400> 14 
atggtgcgcc ccctgaaccc 

gctgctgctg ctgccgccgt 

ttcccacaga aagccgactc 

tgccaggctg atcccacctg 

cacctctagc ataagcaccc 



ttcccacaga aagccgactc a 41 



gcgaccgctg ccgcccgtac 
cgccgctgcc tctcgcagcc 
atgaacagct gtctccaggc 
cagtgctgcc taccaccacc 
cactgccctc agaggagcct 



tcctgatgtt 50 
cccc 100 
rgaggaag 150 
tggattcctg 200 
tcggt<3cctg 250 



ctgactgcct 
tgcatgtgc 
ttggaccgtt 
ccccctatga 
aaactgaaca 
gctgtgtact 
aggcg-tgctc 
ctcactttct 
gtgcccatgt 
ccatcgcccc 
ctgcggcgcc 
tttccagacc 
agcagtccag 
acccccaact 
ctgccgaggc 
tcttctccca 
tttcacagcc 
gatggcacac 
cctctctttt 
tagctggact 
ttgcagccca 
tgcgcagatg 
tactggtcca 
ctgcccctcc 



ggaggcagca 
accggcgcat 
scaccgtgccc 
agacacagtg 
tgcocaaacc 
ctcaacgaca 

cgggccccac 

tcgagaaggcr 

gcccccaacg 

caactgcgcg 

tctgcttctc 

cactgccatc 

atgtctacga 

ttgtcagcaa 

agtggcaacc 

caacccctgc 

aactcttctc 

cagaatgaaa 

ctcctgcacg 

tccccagggc 

caaggggtga 

agggcacagg 

gtcctcattc 

ttggtggcca 



cagcaactca 
gaagaaccag 
gcagccttgg 
accagcaaac 
agactcagac 
agtgtgaccg 
tgccagcgcc. 
cgccgagccc 
:cggggctg 
ctgta^gcctg 
cga<eofcgctt 
ccatggafcat 
gcatacctgfc 
tgtcaacacc 
tgcaggagga 
ctcacggagg 
ccaggactgg 
accctgctgt 
cttcccttga 
cctcttcccc 



ggaacagctc 
gttgcctgct 
taactatgag 
cctggaaaat 
ctctgcctca 
gctgcgcaag 
acgtctgcct 
cacgcgcagg 
cggggagcgc 
tggcccccaa 
tgcagatcac 
cctaggaact 
ggctgattgg 
tgtgttgcct 
gt§rtgaaatg 
ccatxgcagc 
ccacacfccta 
gaggccaoag 
ttctgctccl 
tccaccacac 



ggaaaggaca gcagcaggaa 
agaagctaag ggttatgacc 
cctccacccc atctccactt 



caatttagcc atgtcatctg gtggtga 



tctgataggc 300 
tggacatcta 3 50 
ctggatgtct 400 
gaatctcagc 450 
agtttgccat 500 
gcctacgggg 550 
caggcagctg 6 00 
gcctgctact 650 
cggcgcaaca 7 00 
ctgcctggag 750 
gcctggtgga 800 
tgtgcaacag 850 
gactgccatg 900 
taagctgcac 950 
ctggaagggt 1000 
taagatgcgt 1050 
cctttgctgt 1100 
ccctgggtgc 1150 
gagcctatgg 1200 
paggtggac 1250 
gg^ggtgcag 13 00 
tccagatcct 1350 
ctgat\catg 1400 
ca 1450 
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gctccaccka gcccctttct gagcccttcc tcttgactac 

agaatctaauv aagttagcct ttctctattg cattccagat 

gtagggagga c^gggtgttc tgaggcagcc tagaaagtca 

tgaagaaggc tcd^gccccc tcgtctcctc ctctgagtgg 

actactgcct gcact^ccct gtccccggat cctgccgaac 

caggagctgg agcctgtWg ccttgcttta ttcctattat 

t etc tctggg etc ttgga t \ atgatt a a ac - ctt tgac 1 1 a 

<210> 15 
<211> 400 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Met Val Arg Pro Leu Asn Pro A^sg Pro Leu Pro 
1 5 \ 10 



caggatcacc 1500 
tagggttagg 1550 
ttctcctttg 1600 
aggatggaaa 1650 
atctgggcat 1700 
tgtcctaaag 1750 
ag, 1792 



Pro Val Val Leu 
15 



Met Leu Leu Leu Leu Leu Pro Pro 3er Pro Leu 

20 \ 25 



Pro Leu Ala Ala 
30 



Gly Asp Pro Leu Pro Thr Glu Ser Arg Yeu Met 

35 M0 



Asn Ser Cys Leu 
45 



Gin Ala Arg Arg Lys Cys Gin Ala Asp Pro\Thr 

50 55 



Cys Ser Ala Ala 
60 



Tyr His His Leu Asp Ser Cys Thr Ser Ser Hi 

65 70 



Ser Thr Pro Leu 
75 



Pro Ser Glu Glu Pro Ser Val Pro Ala Asp Cys 

80 85 



L§u Glu Ala Ala 
90 



Gin Gin Leu Arg Asn Ser Ser Leu He Gly Cys 

95 100 



Met \ys His Arg 
105 



Arg Met Lys Asn Gin Val Ala Cys Leu Asp He 

110 115 



Tyr Trj\ Thr Val 
120 



His Arg Ala Arg Ser Leu Gly Asn Tyr Glu Leu 

125 130 



Asp Val S^r Pro 
135 



Tyr Glu Asp Thr Val Thr Ser Lys Pro Trp Lys Met Asn Leu \3er 
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140 



145 



150 



Lys Leu\ Asn Met Leu Lys Pro Asp Ser Asp Leu Cys Leu Lys Phe 
\ 155 160 165 

Ala Met lVu Cys Thr Leu Asn Asp Lys Cys Asp Arg Leu Arg Lys 
\ 170 175 180 

Ala Tyr Gly iSlu Ala Cys Ser Gly Pro His Cys Gin Arg His Val 
\ 185 190 195 

Cys Leu Arg GlnVLeu Leu Thr Phe Phe Glu Lys Ala Ala Glu Pro 

■ - - ■ -280-0 . .- . . ,. . 205. _ 210 

His Ala Gin Gly LeV Leu Leu Cys Pro Cys Ala Pro Asn Asp Arg 

215\ 220 225 

Gly Cys Gly Glu Arg AJrg Arg Asn Thr lie Ala Pro Asn Cys Ala 

230 X* 235 240 

Leu Pro Pro Val Ala Pro^Csn Cys Leu Glu Leu Arg Arg Leu Cys 

245 \ 250 255 

Phe Ser Asp Pro Leu Cys Arg\Ser Arg Leu Val Asp Phe Gin Thr 

260 \ 265 270 

His Cys His Pro Met Asp lie LevKGly Thr Cys Ala Thr Glu Gin 

275 \ 280 285 

Ser Arg Cys Leu Arg Ala Tyr Leu GlV Leu lie Gly Thr Ala Met 

290 \295 300 

Thr Pro Asn Phe Val Ser Asn Val Asn Thr Ser Val Ala Leu Ser 

305 310\ 315 

Cys Thr Cys Arg Gly Ser Gly Asn Leu Gin Glu Glu Cys Glu Met 

320 325 \ 330 

Leu Glu Gly Phe Phe Ser His Asn Pro Cys Leu Vhr Glu Ala lie 

335 340 \ 345 

Ala Ala Lys Met Arg Phe His Ser Gin Leu Phe SeA Gin Asp Trp 

350 355 \ 360 

Pro His Pro Thr Phe Ala Val Met Ala His Gin Asn g\u Asn Pro 

365 370 \ 375 

Ala Val Arg Pro Gin Pro Trp Val Pro Ser Leu Phe Ser Yys Thr 
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385 
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Leu Pro Leu l\e Leu Leu Leu Ser Leu Trp 

395 400 

<210> 16 
<211> 1837 
<212> DNA 
<213> Homo sapiens 

<400> 16 

cccaggaccc tggtgggag^K gtgtgtgcgt cgcgctggag 
gggggcggga ggtgccggtc gagggagccc cgctctcaga 
aggagcgagg ggagcgcgga gcWggcgcc tacagctcgc 
cccctgaacc cgcgaccgct gccgcccgta gtcctgatgt 
gctgccgccg tcgccgctgc ctctofgfaagc cggagacccc 
aaagccgact catgaacagc tgtctcciagg ccaggaggaa 
gatcccacct gcagtgctgc ctaccaccac ctggattcct 
cataagcacc ccactgccct cagaggagcc\ttcggtccct 
tggaggcagc acagcaactc aggaacagct ctctgatagg 
caccggcgca tgaagaacca ggttgcctgc ttg^acatct 
tcaccgtgcc cgcagccttg actcagacct ctgcc^caag 
tgtgtactct caatgacaag tgtgaccggc tgcgcakggc 
gcgtgctccg ggccccactg ccagcgccac gtctgcctipa 
cactttcttc gagaaggccg ccgagcccca cgcgcaggg< 
gcccatgtgc ccccaacgac cggggctgcg gggagcgccg 
atcgccccca actgcgcgct gccgcctgtg gcccccaact 
gcggcgcctc tgcttctccg acccgctttg cagatcacgc 
tccagaccca ctgccatccc atggacatcc taggaacttg 
cagtccagat gtctacgagc atacctgggg ctgattggga 



ggcgggaggc 50 
gctccagggg 100" 
catggtgcgc 150 
tgctgctgct 200 
cttcccacag 250 
gtgccaggct 3 00 
gcacctctag 350 
gctgactgcc 400 
ctgcatgtgc 450 
attggaccgt 500 
tttgccatgc 550 
ctacggggag 600 
ggcagctgct 650 
ctgctactgt 700 
cgcaacacc 750 
gsc tggagc t 800 
ct&gtggatt 850 
tgca&cagag 900 
ctgccatgac 950 
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ccccaactnt gtcagcaatg tcaacaccag tgttgcctta agctgcacct 1000 

gccgaggcagr tggcaacctg caggaggagt gtgaaatgct ggaagggttc 1050 

ttctcccaca Nacccctgcct cacggaggcc attgcagcta agatgcgttt 1100 

tcacagccaa cocttctccc aggactggcc acaccctacc tttgctgtga 1150 

tggcacacca gaa^aaaac cctgctgtga ggccacagcc ctgggtgccc 1200 

tctcttttct cctgc^cgct tcccttgatt ctgctcctga gcctatggta 1250 

gctggact-tc cccaggcfccc tcttcccctc ^caccacaccc aggtggactt 1300 

gcagcccaca aggggtga^g aaaggacagc agcaggaagg aggtgcagtg 1350 

cgcagatgag ggcacaggag\aagctaaggg ttatgacctc cagatcctta 1400 

ctggtccagt cctcattccc t>^9£ccccat ctccacttct gattcatgct 1450 

gcccctcctt ggtggccaca aft^agccat gtcatctggt ggtgaccagc 1500 

tccaccaagc ccctttctga gccct\tcctc ttgactacca ggatcaccag 1550 

aatctaataa gttagccttt ctctat^gca ttccagatta gggttagggt 1600 

agggaggact gggtgttctg aggcagccVa gaaagtcatt ctcctttgtg 1650 

aagaaggctc ctgccccctc gtctcctccA ctgagtggag gatggaaaac 1700 

tactgcctgc actgccctgt ccccggatcc ogccgaacat ctgggcatca 1750 

ggagctggag cctgtgggcc ttgctttatt ccfcattattg tcctaaagtc 1800 

tctctgggct cttggatcat gattaaacct ttga\tt 1837 

<210> 17 
<211> 369 
<212> PRT 

<213> Homo sapiens 
<400> 17 

Met Val Arg Pro Leu Asn Pro Arg Pro Leu Pro \Pro Val Val Leu 
1 5 10 \ 15 

Met Leu Leu Leu Leu Leu Pro Pro Ser Pro Leu Pro Leu Ala Ala 

20 25 \ 30 
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Gly Asp Prcf\Leu Pro Thr Glu Ser Arg Leu Met Asn Ser Cys Leu 
\ 35 40 45 



Gin Ala Arg \rg Lys Cys Gin Ala Asp Pro Thr Cys Ser Ala Ala 

50 55 60 

Tyr His His Le\ Asp Ser Cys Thr Ser Ser lie Ser Thr Pro Leu 

65 70 75 

Pro Ser Glu Glu i(ro Ser Val Pro Ala Asp Cys Leu Glu Ala Ala 

10 85 90 

Gin Gin Leu -Arg AsnXser Ser Leu lie Gly Cys Met Cys His Arg 

95 \ 100 " 105 

Arg Met Lys Asn Gin Va^SL Ala Cys Leu Asp lie Tyr Trp Thr Val 

110 \ 115 120 

His Arg Ala Arg Ser Leu Asp Ser Asp Leu Cys Leu Lys Phe Ala 

125 V/ 130 135 

Met Leu Cys Thr Leu Asn Asp\ Lys Cys Asp Arg Leu Arg Lys Ala 

140 \ 145 150 

Tyr Gly Glu Ala Cys Ser Gly Pro His Cys Gin Arg His Val Cys 

155 \ 160 165 

Leu Arg Gin Leu Leu Thr Phe Phe Vlu Lys Ala Ala Glu Pro His 

170 \ 175 180 

Ala Gin Gly Leu Leu Leu Cys Pro Cya Ala Pro Asn Asp Arg Gly 

185 \190 195 

Cys Gly Glu Arg Arg Arg Asn Thr lie A\a Pro Asn Cys Ala Leu 

200 20*6 210 

Pro Pro Val Ala Pro Asn Cys Leu Glu Leu V^rg Arg Leu Cys Phe 

215 220 \ 225 



Ser Asp Pro Leu Cys Arg Ser Arg Leu Val 

230 235 



Phe Gin Thr His 
240 



Cys His Pro Met Asp lie Leu Gly Thr Cys Ala Tfhr Glu Gin Ser 

245 250 \ 255 



Arg Cys Leu Arg Ala Tyr Leu Gly Leu lie Gly Thr\ Ala Met Thr 

260 265 \ 270 
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Pro AsnNPhe Val Ser Asn Val Asn Thr Ser Val Ala Leu Ser Cys 
\ 275 280 285 



Thr Cys Arg^Gly Ser Gly Asn Leu Gin Glu Glu Cys Glu Met Leu 

290 295 300 



Glu Gly Phe Ph> 



Ser His Asn Pro Cys Leu Thr Glu Ala lie Ala 
305 310 315 



Ala Lys Met Arg Phe His Ser Gin Leu Phe Ser Gin Asp Trp Pro 

325 330 

His Pro Thr Phe Ala Val Met Ala His Gin Asn Glu Asn Pro Ala 

335 \ 340 " " 345 

Val Arg Pro Gin Pro TrpV Val Pro Ser Leu Phe Ser Cys Thr Leu 

350 \ 355 360 

Pro Leu lie Leu Leu Leu Sek Leu Trp 

365 \ ^369 

<210> 18 
<211> 628 
<212> PRT 
<213> Artificial 

<400> 18 

Met Val Arg Pro Leu Asn Pro Arg Pro \eu Pro Pro Val Val Leu 
1 5 \o 15 

Met Leu Leu Leu Leu Leu Pro Pro Ser Pro\Leu Pro Leu Ala Ala 

20 25 \ 30 

Gly Asp Pro Leu Pro Thr Glu Ser Arg Leu MeY Asn Ser Cys Leu 

35 40 \ 45 

Gin Ala Arg Arg Lys Cys Gin Ala Asp Pro Thr cVs Ser Ala Ala 

50 55 \ 60 

Tyr His His Leu Asp Ser Cys Thr Ser Ser lie Ser ^hr Pro Leu 

65 70 \ 75 

Pro Ser Glu Glu Pro Ser Val Pro Ala Asp Cys Leu Gl\ Ala Ala 

80 85 \ 90 



Gin Gin Leu Arg Asn Ser Ser Leu lie Gly Cys Met Cys HlLs Arg 

95 100 \ 105 
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Arg Met Lys Asn Gin Val Ala Cys Leu Asp lie Tyr Trp Thr Val 

110 115 120 

His Arg Al^ Arg Ser Leu Gly Asn Tyr Glu Leu Asp Val Ser Pro 

125 130 135 

Tyr Glu Asp ^r Val Thr Ser Lys Pro Trp Lys Met Asn Leu Ser 

140 145 150 

Lys Leu Asn Met\Leu Lys Pro Asp Ser Asp Leu Cys Leu Lys Phe 

,55 160 165 

Ala Met Leu Cys Th^- Leu Asn Asp Lys Cys Asp Arg Leu Arg Lys 

170\ 175 " ~ 180 

Ala Tyr Gly Glu Ala cVs Ser Gly Pro His Cys Gin Arg His Val 

185 \ 190 195 

Cys Leu Arg Gin Leu Leumr Phe Phe Glu Lys Ala Ala Glu Pro 

200 A/ 205 210 

His Ala Gin Gly Leu Leu L^u Cys Pro Cys Ala Pro Asn Asp Arg 

215 \ 220 225 

Gly Cys Gly Glu Arg Arg Arg Asn Thr lie Ala Pro Asn Cys Ala 

230 \ 235 240 

Leu Pro Pro Val Ala Pro Asn CysVLeu Glu Leu Arg Arg Leu Cys 

245 \ 250 255 

Phe Ser Asp Pro Leu Cys Arg Ser A^g Leu Val Asp Phe Gin Thr 

260 \ 265 270 

His Cys His Pro Met Asp lie Leu Gly Thr Cys Ala Thr Glu Gin 

275 28s0 285 

Ser Arg Cys Leu Arg Ala Tyr Leu Gly Leu Nile Gly Thr Ala Met 

290 295 \ 300 

Thr Pro Asn Phe Val Ser Asn Val Asn Thr SeX Val Ala Leu Ser 

305 310 \ 315 

Cys Thr Cys Arg Gly Ser Gly Asn Leu Gin Glu G^u Cys Glu Met 

320 325 \ 330 

Leu Glu Gly Phe Phe Ser His Asn Pro Cys Leu Thr \siu Ala lie 

335 340 \ 345 
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Ala Ala \ys Met Arg Phe His Ser Gin Leu Phe Ser Gin Asp Trp 

350 355 360 

Pro His Pro\Thr Phe Ala Val Met Ala His Gin Asn Glu Asn Pro 

365 370 375 

Ala Val Arg Pr\> Gin Pro Trp Val Pro Ser Leu Phe Ser Cys Thr 

380 385 390 

Leu Pro Leu lie Leu Leu Leu Ser Leu Trp Pro Asp Lys Thr His 

3*95 400 405 

Thr Cys Pro Pro Cysv Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser 

410\ 415 " 420 

Val Phe Leu Phe Pro pVo Lys Pro Lys Asp Thr Leu Met lie Ser 

425 \ 430 435 

Arg Thr Pro Glu Val Thr Ws Val Val Val Asp Val Ser His Glu 

440 X// 445 450 

Asp Pro Glu Val Lys Phe As"n Trp Tyr Val Asp Gly Val Glu Val 

455 \ 460 465 

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr 

470 \ 475 480 

Tyr Arg Val Val Ser Val Leu Thr\Val Leu His Gin Asp Trp Leu 

485 \ 490 495 

Asn Gly Lys Glu Tyr Lys Cys Lys Va\ Ser Asn Lys Ala Leu Pro 

500 \505 510 

Ala Pro lie Glu Lys Thr lie Ser Lys Ala Lys Gly Gin Pro Arg 

515 520 525 

Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser\Arg Glu Glu Met Thr 

530 535 \ 540 

Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 

545 550 \ 555 

Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 

560 565 \ 570 

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser As© Gly Ser Phe 

575 580 \ 585 
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Phe Leu TyA Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin 
\ 590 595 600 



Gly Asn Val Pljje Ser Cys Ser Val Met His Glu Ala Leu His Asn 

605 610 615 

His Tyr Thr Gln\Lys Ser Leu Ser Leu Ser Pro Gly Lys 

!0 625 628 

;210> 19 
c211> 951 
c212> PRT 

c213> Homo sapiens 
c400> 19 

Met Gly Gly Thr Ala Ala ^Arg Leu Gly Ala Val lie Leu Phe Val 

1 5 \ 10 15 

Val lie Val Gly Leu His Glyv^al Arg Gly Lys Tyr Ala Leu Ala 

20 Jh 25 30 

Asp Ala Ser Leu Lys Met Ala As^p Pro Asn Arg Phe Arg Gly Lys 

35 \ 40 45 

Asp Leu Pro Val Leu Asp Gin Leu %eu Glu Pro Ser Ser Leu Gin 

50 \ 55 60 

Gly Ser Glu Leu His Gly Trp Arg Pro\Gln Val Asp Cys Val Arg 

65 \ 70 75 

Ala Asn Glu Leu Cys Ala Ala Glu Ser A^n Cys Ser Ser Arg Tyr 

80 85 90 

Arg Thr Leu Arg Gin Cys Leu Ala Gly Arg Vsp Arg Asn Thr Met 

95 100 \ 105 



Leu Ala Asn Lys Glu Cys Gin Ala Ala Leu 

110 115 



Val Leu Gin Glu 
120 



Ser Pro Leu Tyr Asp Cys Arg Cys Lys Arg Gly Met Lys Lys Glu 

125 130 \ 135 

Leu Gin Cys Leu Gin lie Tyr Trp Ser lie His Leuv Gly Leu Thr 

140 145 \ 150 



Glu Gly Glu Glu Phe Tyr Glu Ala Ser Pro Tyr Glu PVo Val Thr 

155 160 \ 165 
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Ser ArgXLeu Ser Asp lie Phe Arg Leu Ala Ser lie Phe Ser Gly 
\ 170 175 180 



Thr Gly Thr Asp Pro Ala Val Ser Thr Lys Ser Asn His Cys Leu 

\ 185 190 195 

Asp Ala AlaViys Ala Cys Asn Leu Asn Asp Asn Cys Lys Lys Leu 

V 200 205 210 

Arg Ser Ser TyX lie Ser lie Cys Asn Arg Glu lie Ser Pro Thr 

\l5 220 225 

Glu Arg- Cys -Asn Arg -Arg- Lys Cys His Lys Ala Leu Arg Gin Phe 

230\ 235 " "~ 240 

Phe Asp Arg Val Pro Ster Glu Tyr Thr Tyr Arg Met Leu Phe Cys 

245 \ 250 255 

Ser Cys Gin Asp Gin Ala/tS^s Ala Glu Arg Arg Arg Gin Thr lie 

260 Js\ 265 270 

Leu Pro Ser Cys Ser Tyr GluNAsp Lys Glu Lys Pro Asn Cys Leu 

275 \ 280 285 

Asp Leu Arg Ser Leu Cys Arg ThrVAsp His Leu Cys Arg Ser Arg 

290 \ 295 300 

Leu Ala Asp Phe His Ala Asn Cys Argr Ala Ser Tyr Arg Thr lie 

305 \310 315 

Thr Ser Cys Pro Ala Asp Asn Tyr Gin A\a Cys Leu Gly Ser Tyr 

320 32\ 330 

Ala Gly Met lie Gly Phe Asp Met Thr Pro Asn Tyr Val Asp Ser 

335 340 \ 345 

Asn Pro Thr Gly lie Val Val Ser Pro Trp CysYAsn Cys Arg Gly 

350 355 \ 360 

Ser Gly Asn Met Glu Glu Glu Cys Glu Lys Phe LeV Arg Asp Phe 

365 370 \ 375 

Thr Glu Asn Pro Cys Leu Arg Asn Ala lie Gin Ala Mie Gly Asn 

380 385 \ 390 



Gly Thr Asp Val Asn Met Ser Pro Lys Gly Pro Ser Leu\ Pro Ala 

395 400 \ 405 
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Thr Gin Ala Pro Arg Val Glu Lys Thr Pro Ser Leu Pro Asp Asp 
\ 410 415 420 



Leu Ser Asp\Ser Thr Ser Leu Gly Thr Ser Val lie Thr Thr Cys 

425 430 435 

Thr Ser lie Gl\ Glu Gin Gly Leu Lys Ala Asn Asn Ser Lys Glu 

S440 445 450 

Leu Ser Met Cys Pne Thr Glu Leu Thr Thr Asn lie lie Pro Gly 

455, 460 465 



Trp Arg Ala Trp Val 

470 



Val- -Val Leu -Gly -Val .Leu" Thr Ala Leu 
475 480 



Val Thr Ala Ala Ala Leu\ Ala Leu lie Leu Leu Arg Lys Arg Arg 

485 \ „ 490 495 

Lys Glu Thr Arg Phe Gly Gj^ri Ala Phe Asp Ser Val Met Ala Arg 

500 \ 505 510 

Gly Glu Pro Ala Val His Phe krg Ala Ala Arg Ser Phe Asn Arg 

515 \ 520 525 

Glu Arg Pro Glu Arg lie Glu Ala\ Thr Leu Asp Ser Leu Gly lie 

530 \ 535 540 

Ser Asp Glu Leu Lys Glu Lys Leu g\xi Asp Val Leu lie Pro Glu 

545 \ 550 555 

Gin Gin Phe Thr Leu Gly Arg Met Leu fely Lys Gly Glu Phe Gly 

560 965 570 

Ser Val Arg Glu Ala Gin Leu Lys Gin Glu\ Asp Gly Ser Phe Val 

575 580\ 585 

Lys Val Ala Val Lys Met Leu Lys Ala Asp lie lie Ala Ser Ser 

590 595 \ 600 

Asp lie Glu Glu Phe Leu Arg Glu Ala Ala Cys Vet Lys Glu Phe 

605 610 \ 615 

Asp His Pro His Val Ala Lys Leu Val Gly Val SeK Leu Arg Ser 

620 625 \ 630 



Arg Ala Lys Gly Arg Leu Pro lie Pro Met Val lie Leu Pro Phe 

635 640 \ 645 
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Met Lysl His Gly Asp Leu His Ala Phe Leu Leu Ala Ser Arg lie 
\ 650 655 660 



Gly Glu Asn Pro Phe Asn Leu Pro Leu Gin Thr Leu lie Arg Phe 
\ 665 670 675 

Met Val AsV> He Ala Cys Gly Met Glu Tyr Leu Ser Ser Arg Asn 
\ 680 685 690 

Phe He His Vrg Asp Leu Ala Ala Arg Asn Cys Met Leu Ala Glu 
\ 695 700 705 

Asp Met Thr ValVCys Val- Ala Asp Phe Gly Leu Ser Arg Lys He 

VlO 715 ~ " ~ 720 

Tyr Ser Gly Asp TyV Tyr Arg Gin Gly Cys Ala Ser Lys Leu Pro 

725\ 730 735 

Val Lys Trp Leu Ala Dfira Glu Ser Leu Ala Asp Asn Leu Tyr Thr 

740 (O 745 750 

Val Gin Ser Asp Val TrpNAla Phe Gly Val Thr Met Trp Glu He 

755 \ 760 765 

Met Thr Arg Gly Gin Thr Pro. Tyr Ala Gly He Glu Asn Ala Glu 

770 \ 775 780 

He Tyr Asn Tyr Leu He Gly gW Asn Arg Leu Lys Gin Pro Pro 

785 \ 790 795 

Glu Cys Met Glu Asp Val Tyr Asp Deu wet Tyr Gin Cys Trp Ser 

800 \ 805 810 

Ala Asp Pro Lys Gin Arg Pro Ser PheNrhr Cys Leu Arg Met Glu 

815 8Q0 825 

Leu Glu Asn He Leu Gly Gin Leu Ser VaJs. Leu Ser Ala Ser Gin 

830 835\ 840 

Asp Pro Leu Tyr He Asn He Glu Arg Ala g\u Glu Pro Thr Ala 

845 850 \ 855 

Gly Gly Ser Leu Glu Leu Pro Gly Arg Asp Gln\Pro Tyr Ser Gly 

860 865 \ 870 



Ala Gly Asp Gly Ser Gly Met Gly Ala Val Gly Gly Thr Pro Ser 

875 880 \ 885 
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# 



# 



Asp Cys\Arg Tyr lie Leu Thr Pro Gly Gly Leu Ala Glu Gin Pro 

890 895 900 

Gly Gin Al\ Glu His Gin Pro Glu Ser Pro Leu Asn Glu Thr Gin 

905 910 915 

Arg Leu Leu L^eu Leu Gin Gin Gly Leu Leu Pro His Ser Ser Cys 

920 925 930 

Ala Asp Ala Ser\Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 

135 940 945 

Lys Asp Leu Pro Va\ Leu - 

950\951 
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<210> 20 
<211> 888 
<212> PRT 
<213> Artificial 

<400> 20 

Met Gly Gly Thr Ala Ala Ar& Leu Gly Ala Val lie Leu Phe Val 
1 5 \ 10 15 

Val lie Val Gly Leu His Gly vkl Arg Gly Lys Tyr Ala Leu Ala 

20 \ 25 30 

Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys 

35 \ 40 45 

Asp Leu Pro Val Leu Asp Gin Leu Leu\Glu Ala Gly Asn Ser Leu 

50 \55 60 

Ala Thr Glu Asn Arg Phe Val Asn Ser Cy^s Thr Gin Ala Arg Lys 

65 l\ 75 



Lys Cys Glu Ala Asn Pro Ala Cys Lys Ala Ala Tyr Gin His Leu 

80 85 \ 90 

Gly Ser Cys Thr Ser Ser Leu Ser Arg Pro Lefo Pro Leu Glu Glu 

95 100 \ 105 

Ser Ala Met Ser Ala Asp Cys Leu Glu Ala Ala Glu Gin Leu Arg 

110 115 \ 120 



Asn Ser Ser Leu lie Asp Cys Arg Cys His Arg Arg\Met Lys His 

125 130 \ 135 
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Gin Ala\Thr Cys Leu Asp lie Tyr Trp Thr Val His Pro Ala Arg 

140 145 150 

Ser Leu Gl^ Asp Tyr Glu Leu Asp Val Ser Pro Tyr Glu Asp Thr 

155 160 165 

Val Thr Ser I>ys Pro Trp Lys Met Asn Leu Ser Lys Leu Asn Met 

170 175 180 

Leu Lys Pro Asp\Ser Asp Leu Cys Leu Lys Phe Ala Met Leu Cys 

\85 190 195 

Thr Leu His Asp Lys. Cys Asp Arg Leu Arg Lys Ala Tyr Gly Glu 

2 00\ 205 ~ ~ 210 

Ala Cys Ser Gly lie AVg Cys Gin Arg His Leu Cys Leu Ala Gin 

215 V 220 225 

Leu Arg Ser Phe Phe Glu V^> Ala Ala Glu Ser His Ala Gin Gly 

230 \u 235 240 

Leu Leu Leu Cys Pro Cys Pro. Pro Glu Asp Ala Gly Cys Gly Glu 

245 \ 250 255 



Arg Arg Arg Asn Thr lie Ala 

260 



Ser Cys Ala Leu Pro Ser Val 
265 270 



Thr Pro Asn Cys Leu Asp Leu Arg Ser Phe Cys Arg Ala Asp Pro 

275 \ 280 285 

Leu Cys Arg Ser Arg Leu Met Asp Phe 'teln Thr His Cys His Pro 

290 25*5 300 

Met Asp lie Leu Gly Thr Cys Ala Thr GluAGln Ser Arg Cys Leu 

305 310 \ 315 

Arg Ala Tyr Leu Gly Leu lie Gly Thr Ala Me\ Thr Pro Asn Phe 

320 325 \ 330 

lie Ser Lys Val Asn Thr Thr Val Ala Leu Ser Cys Thr Cys Arg 

335 340 \ 345 

Gly Ser Gly Asn Leu Gin Asp Glu Cys Glu Gin LeuY51u Arg Ser 

350 355 \ 360 



Phe Ser Gin Asn Pro Cys Leu Val Glu Ala lie Ala Alk Lys Met 

365 370 \ 375 
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Arg Phe His[ Arg Gin Leu Phe Ser Gin Asp Trp Ala Asp Ser Thr 

380 385 390 

Phe Ser Val \al Gin Gin Gin Asn Ser Asn Pro Ala Trp Arg Ala 

395 400 405 

Trp Val Pro Valval Leu Gly Val Leu Thr Ala Leu Val Thr Ala 

HO 415 420 

Ala Ala Leu Ala Leu lie Leu Leu Arg Lys Arg Arg Lys Glu Thr 

425. 430 435 

Arg Phe Gly Gin Ala fee Asp Ser Val Met Ala Arg Gly Glu Pro 

440 \ 445 " " ' '450 

Ala Val His Phe Arg AlaVAla Arg Ser Phe Asn Arg Glu Arg Pro 

455 \ 460 465 
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Glu Arg lie Glu Ala Thr LeYi/Asp Ser Leu Gly lie Ser Asp Glu 

470 A) 475 480 

Leu Lys Glu Lys Leu Glu Asp Vial Leu lie Pro Glu Gin Gin Phe 

485 \ 490 495 

Thr Leu Gly Arg Met Leu Gly Lys ^Gly Glu Phe Gly Ser Val Arg 

500 \ 505 510 

Glu Ala Gin Leu Lys Gin Glu Asp GlV Ser Phe Val Lys Val Ala 

515 \520 525 

Val Lys Met Leu Lys Ala Asp lie lie Ala Ser Ser Asp lie Glu 

530 53*5 540 

Glu Phe Leu Arg Glu Ala Ala Cys Met Lys \31u Phe Asp His Pro 

545 550 \ 555 



His Val Ala Lys Leu Val Gly Val Ser Leu Argv Ser Arg Ala Lys 

560 565 \ 570 

Gly Arg Leu Pro lie Pro Met Val lie Leu Pro Phe Met Lys His 

575 580 \ 585 

Gly Asp Leu His Ala Phe Leu Leu Ala Ser Arg Ile\Gly Glu Asn 

590 595 \ 600 

Pro Phe Asn Leu Pro Leu Gin Thr Leu lie Arg Phe MeV; Val Asp 

605 610 \ 615 
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lie Ala Cys\Gly Met Glu Tyr Leu Ser Ser Arg Asn Phe lie His 

620 625 630 

Arg Asp Leu A^ Ala Arg Asn Cys Met Leu Ala Glu Asp Met Thr 

635 640 645 

Val Cys Val Ala A^ Phe Gly Leu Ser Arg Lys lie Tyr Ser Gly 

65BL 655 660 

Asp Tyr Tyr Arg Gin Gly Cys Ala Ser Lys Leu Pro Val Lys Trp 

665 \ 670 675 

Leu Ala Leu Glu Ser LeuVAla Asp Asn Leu Tyr Thr Val Gin Ser 

" 680 \ " 685 " 690 

Asp Val Trp Ala Phe Gly Vai Thr Met Trp Glu lie Met Thr Arg 

695 \ 700 705 



P 



Gly Gin Thr Pro Tyr Ala Gly We Glu Asn Ala Glu lie Tyr Asn 

710 JV 715 720 

Tyr Leu lie Gly Gly Asn Arg Leu\Lys Gin Pro Pro Glu Cys Met 

725 \ 730 735 

Glu Asp Val Tyr Asp Leu Met Tyr Gl^Q Cys Trp Ser Ala Asp Pro 

740 \745 750 

Lys Gin Arg Pro Ser Phe Thr Cys Leu Arg Met Glu Leu Glu Asn 

755 l\o 765 

lie Leu Gly Gin Leu Ser Val Leu Ser Ala\Ser Gin Asp Pro Leu 

770 775 \ 780 

Tyr lie Asn lie Glu Arg Ala Glu Glu Pro Tfor Ala Gly Gly Ser 

785 790 \ 795 

Leu Glu Leu Pro Gly Arg Asp Gin Pro Tyr SerY;ly Ala Gly Asp 

800 805 \ 810 



Gly Ser Gly Met Gly Ala Val Gly Gly Thr Pro SeV Asp Cys Arg 

815 820 \ 825 

Tyr lie Leu Thr Pro Gly Gly Leu Ala Glu Gin Pro fflly Gin Ala 

830 835 A 840 



Glu His Gin Pro Glu Ser Pro Leu Asn Glu Thr Gin Arh Leu Leu 

845 850 \ 855 
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t 



Leu Leu Gin Gin 



[ly Leu Leu Pro His Ser Ser Cys Ala Asp Ala 
50 865 870 



Ser Leu Lys Met Ali 

87! 



Asp Pro Asn Arg Phe Arg Gly Lys Asp Leu 

880 885 



Pro Val Leu 
888 

<210> 21 
<211> 37 
<212> DNA 
<213> Homo sapiens 

<400> 21 
gcgaggggag cgcggagccc ggcgc 

<210> 22 

<211> 20 

<212> DNA 

<213> Artificial 

<400> 22 
gcccgcgacc tccactgctg 20 

<210> 23 

<211> 18 

<212> DNA 

<213> Artificial 

<400> 23 
ctgtggggag cggcggcg 18 

<210> 24 

<211> 20 

<212> DNA 

<213> Artificial 

<400> 24 
cctgaaccta tggtaactgg 20 

<210> 25 

<211> 17 

<212> DNA 

<213> Artificial 



:taca gctcgcc 37 



<400> 25 
acccagtcct ccctacc 17 
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